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Background: Brucellosis is still one of the most challenging issues for health and the economy in many developing countries such as Iran.
Objectives: This study investigated the epidemiological features of brucellosis in Shahin Dezh, Western Azerbaijan province, North West of Iran.
Materials and Methods: This study had across-sectional design and data was collected from private and public sectors over a five-year period (2008-2012). All cases were studied between years 2008 and 2012 in Shahin Dezh.
Results: In total, 492 cases of brucellosis were reported. The prevalence of brucellosis decreased from 152 cases/100000 inhabitants in 2008 to 97 cases/100000 inhabitants at the beginning of 2012. About 52.3% of subjects were male, and most cases of brucellosis were aged 25-30 years. Eighty-one percent of subjects lived in rural areas. There was a statistically significant difference regarding contact with livestock between rural and urban areas (91.7% vs. 68.8%) (P value <0.001).Raw milk was the most commonly consumed dairy product; consumed by 37% of cases. Finally, during winter and spring a high prevalence rate of brucellosis was reported.
Conclusions: Comprehensive health-related interventions need to empower communities at risk, especially young men and young and adult women in the Shahin Dezh County. Health education is needed to raise awareness of people in the studied area.
Keywords:Brucellosis; Epidemiology; Iran
Copyright © 2015, Infectious Diseases and Tropical Medicine Research Center. This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.
1. BackgroundBrucellosis is one of the most common zoonotic in-fectious diseases (1), which is transmitted to humans through consumption of unpasteurized dairy products or through direct contact with infected animals, pla-centas or aborted fetuses. This bacterial disease causes a severely debilitating and disabling illness, with fever, sweating, fatigue, weight loss, headache, and joint pain persisting for weeks to months (2).The importance of Brucellosis is not only due to its physical complications, it is also considered to be one of the biggest challenges for economic development in many countries such as Iran (3) due to patients being un-able to perform their normal daily activities (2) and loss-es in animal production (4).Brucellosis is widespread in the world, and it isprevalent in countries of the Mediter-ranean basin, the near east, South America, and possibly Sub-Saharan Africa (3). The World Health Organization (WHO) has estimated that 500000 cases are reported worldwide annually, while this value is one-fifth of all cases (5, 6).Brucellosis is an endemic disease in Iran, and its preva-
lence calculated by studies from Iran is23.86 cases per 100000 individuals per year (7, 8). Prevalence rate of bru-cellosis in various parts of Iran varies from 0.73 to 141.60 per 100000 (7, 9, 10). Western Azerbaijan province,with a prevalencerate of 71.4 per 100000 individuals, has been one of the most importantendemic areas of brucellosis in north of Iran (11). Despite the importance of the men-tioned disease in this province, studies about its trend and correlations are rare.
2. ObjectivesThis study aimed to determine the epidemiological fea-tures of brucellosis in one of the most important coun-ties of the Western Azerbaijan province, Shahin Dezh, during a five-year period.
3. Materials and Methods
3.1. Study DesignThis study had a cross-sectional design and was con-ducted on all patients (n= 492) with brucellosis, during a five-year period from 2008 to 2012.
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3.2. Setting and ParticipantsThis study was done in the Shahin Dezh County. Shahin Dezh County is a county in the West Azerbaijan Province of Iran. The capital of the county is Shahin Dezh. At the 2006 census, the county's population was 89356with20911 fam-ilies (Azerbaijani Turks being the majority). The county is subdivided into two districts; the Central District and Ke-shavarz District. The county has three cities: Shahin Dezh, Mahmudabad and Keshavarz.Based on the national surveillance of brucellosis, the in-clusion criteria were as follows, suspected clinical symp-toms, Wright test titer of >1/80, positive Coombs–Wright's test or titer of 2-mercaptoethanol (ME) test > 1/40, and having records at one of the health centers during the past five years as a new case, relapse or failure case. Data collection was done using a standard questionnaire in current use by the health surveillance system. These data included demographic and epidemiological informa-tion, which were collected from all of the state-related health centers and private clinics and laboratories with-in the Shahin Dezh County over a five-year period (2008-2012). It is important to note that, during the entire re-search, confidentiality was established and names of the subjects were not declared.
3.3. Sampling, Sample Size and Statistical AnalysisAll of the identified subjects (n= 492) who had referred to the Shahin Dezh health center were included in the study using the health center’s records. For analyzing the data Stata version 11 was used. In the descriptive statistics, means (± SD) and frequencies were used for quantitative and qualitative variables, respectively. It is important to mention that, because the expected frequency in cells was not enough, multiple Fisher's exact test was used for analyzing the qualitative variables.
4. ResultsIn total, 492 affected cases with brucellosis symptoms whose disease had been confirmed by diagnostic tests were included in this study. Six and five individuals were failure and recurrent cases, respectively. According to the authors’ estimations, the prevalence of brucellosis de-creased from 152 cases/100000 inhabitants in 2008 to 97 cases/100000 inhabitants at the beginning of 2012. Mean-while, the average prevalence of brucellosis was 102.86 / 100000 over the five-year period of the study in this prov-ince; 37.58 /100000 in the urban population and 172.83 /100000 in the rural population (Figure 1).The subjects were aged two to 87 years. About 52.3% of the subjects were male. Eighty-one percent of subjects lived in rural areas.The prevalence of brucellosis was higher in younger age groups than older age groups. The median age of cases was 31 years; 28 years in males and 33 years in females. According to this study, most cases of brucellosis were aged 25-30 years (10 %). The age distribu-
tion was not significantly different between urban and rural areas (P value= 0.426) Figure 2.The findings showed that housewives and students were more profoundly affected in both urban and rural groups (40.9% and 20.4% in rural; 39.1% and 13.8% in urban, respectively). Meanwhile, the most common occupations among cases from urban areas were labor (9.7%), rancher (6.5%), and self-employment (6.5%). Among rural cases, ranchers (12.5%), and farmers (9.8%) were more affected after housewives and students (Table 1).There was a statistically significant difference regarding contact with livestock between cases from rural and urban areas (91.7% vs. 68.8%) (P value <0.001). Ninety-one percent of housewives in rural areas had contact with livestock, and this rate was 57.9% in urban areas. Direct contact with livestock was higher in rural students than urban students (90.9% vs. 63.2%). Also among workers, direct contact with livestock was more common in rural compared to urban ar-eas (94.7% vs. 77.8%) (Table 2). Diary consumption was com-mon in both rural (98%) and urban subjects (97.8%), and there was no statistically significant difference between ar-eas (P value=0.929). The findings of this study showed that, the prevalence rate in winter and spring was higher, and in fall it decreased to minimum levels (Figure 3).
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Figure 1. Brucellosis Trend of Prevalence Rates per 100000 Individuals in Western Azerbaijan Province; Urban, Rural and Total Populations (2008-2012)
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Figure 2. Age Distribution of Cases With Brucellosis as Reported by Public and Private Centers in Western Azerbaijan Province According to Gender (2008-2012)
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Table 1 . Occupational Distribution of Cases With Brucellosis Reported by Public and Private Centers in Shahin Dezh
Job Area Total No, %
Rural No, % Urban No, %
Housewife 38 (40.9) 156 (39.1) 194 (39.4)
Preschool 4 (4.3) 21 (5.3) 25 (5.1)
Self employed 6 (6.5) 24 (6) 30 (6.1)
Student 19 (20.4) 55 (13.8) 74 (15)
Farmer 2 (2.2) 39 (9.8) 41 (8.3)
Rancher 6 (6.5) 50 (12.5) 56 (11.4)
College student 2 (2.2) 1 (0.3) 3 (0.6)
Employee 1 (1.1) 0 (0) 1 (0.2)
Shepherd 0 (0) 4 (1) 4 (0.8)
Labor 9 (9.7) 19 (4.8) 28 (5.7)
Unemployed 1 (1.1) 11 (2.8) 12 (2.4)
Others 5 (5.4) 19 (4.8) 24 (4.9)
Total 93 (100) 399 (100) 492 (100)
Table 2. Distribution of Cases With Brucellosis who had Been in Direct Contact With Livestock Reported by Public and Private Centers of Shahin Dezh
Job Direct contact with livestock
Urban Rural
Yes, % No, % Yes, % No, %
Housewife 22 (57.9) 16 (42.1) 143 (91.7) 13 (8.3)
Preschool 2 (50) 2 (50) 14 (66.7) 7 (33.3)
Self employed 5 (83.3) 1 (16.7) 21 (87.5) 3 (12.5)
Student 12 (63.2) 7 (36.8) 50 (90.9) 5 (9.1)
Farmer 2 (100) 0 (0) 38 (97.4) 1 (2.6)
Rancher 6 (100) 0 (0) 50 (100) 0 (0)
College stu-
dent
1 (50) 1 (50) 1 (100) 0 (0)
Employee 1 (100) 0 (0) 0 (0) 0 (0)
Shepherd 0 (0) 0 (0) 4 (100) 0 (0)
Labor 7 (77.8) 2 (22.2) 18 (94.7) 1 (5.3)
Unemployed 1 (100) 0 (0) 10 (90.9) 1 (9.1)
Others 5 (100) 0 (0) 17 (89.5) 2 (10.5)
Total 64 (68.8) 29 (31.2) 366 (91.7) 33 (8.3)
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Figure 3. Monthly Distribution of Cases With Brucellosis Reported by Public and Private Centers of Western Azerbaijan Province by Gender (2008-2012)
5. DiscussionThe Islamic Republic of Iran is located in the Eastern Mediterranean Region (Eastern Mediterranean consists of 22 countries). In this region brucellosis is endemic and the World Health Organization (WHO) has estimated that more than 45000 new cases of brucellosis infections are reported every year from countries of this region (12). Our results indicated that the average prevalence of brucel-losis was 102.86/ 100000 individuals for the five-year pe-riod of the study. This finding is consistent with regional rates. A systematic review reported that the prevalence of brucellosis ranged from 0.73 to 149.54 per 100000 indi-viduals per year in Middle Eastern countries. This study also showed that based on sub-national studies, in Iran this rate varies from 0.73 to 141.60 per 100000 individu-als per year (13). Unfortunately, there are no precise data about the prevalence of this disease in Iran. A study that conducted by Haghdoost et al. indicated that the annual prevalence of human brucellosis was 141.6 per 100000 inhabitants in Bardsir (a city in south-east of Iran) (10). It can be stated that the prevalence and pattern of brucel-losis in Shahin Dezh is similar to national and regional patterns.It is important to mention that according to our esti-mates, the prevalence of brucellosis has decreased from 2008 to 2012.This decreasing trend is consistent with other studies from Iran. For example,a study in Isfahan province indicated that the prevalence of brucellosis changed from 17 to 8/100000 individuals, from 2006 to 2009 (14). The high prevalence rate but decreasing trend of brucellosis in this study can be due to the following; (1) in the recent years the health surveillance system in Iran has improved. It is reasonable that with the development of the healthcare system, the number of new cases that report to health centers has increased. In other words the high rate of brucellosis prevalence can indicate the suc-cess of health programs on this disease in Shahin Dezh (2). The prevalence of brucellosis has declined in the past five years. It appears that promoting veterinary vaccina-tion and community education and other interventions have been effective.Our findings indicate that the prevalence of brucello-sis was higher in the younger age groups in comparison to older age groups. This probably implies that younger people have more contact with livestock and animal products, especially in rural areas. Other studies have reported similar results (14, 15). Brucellosis occurs in do-mestic animals and through direct and indirect routes is transmitted to human beings. Some examples of these routes are consumption of unpasteurized milk and dairy products, close contact with infected livestock, their tis-sues or secretions, herding, lambing, and others (16, 17). Regarding the association between brucellosis and the subject's job, our results showed that housewives are the most affected.Transmission through contact can be asso-ciated with one’s occupation. It is not clear what duties housewives were performing that exposed them to the 
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risk of brucellosis infection; perhaps they were directly involved in activities such as milking cows and tea prepa-ration, during which they were likely to come in direct contact with Brucella contaminated milk. After this group, ranchers were the most affected. Ranchers can be directly exposed to infected animals. According to other studies some specific occupational groups such as farm workers, veterinarians, ranchers, laboratory personnel, nomads, slaughterhouse workers, and meat-packing em-ployees, are at a higher risk (18-21).The number of cases of brucellosis that were reported by public and private centers in Shahin Dezh, increased from winter to spring and decreased in fall over the five-year period of this study. The seasonality of brucellosis can be attributed to the seasonality of parturitions in small ruminants. This seasonality has been reported by other studies, which have found that more than 70% of the cases of human brucellosis occurred from March to June (22, 23). As brucellosis is mainly an occupational disease, the seasonality of this infection is more notice-able. In other words the infection occurs by direct con-tact with animals during the period of parturitions. This study showed some epidemiological features of human brucellosis in the Western Azerbaijan province, yet as of other cross-sectional studies incidence rate could not be estimated. Longitudinal studies are suggested to deter-mine and monitor the incidence rate of brucellosis and its correlations with other variables. The findings of this study can be used for planning and evaluating interven-tions by considering risky groups.
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